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PROCESS CONTROLLING METHOD 

(57) Abstract: 

PURPOSE: To attain highly efficient message 
transmission and I/O without passing it through an OS by 
controlling a process switch signal so that a process 
switch is not turned on in a switch suppressing state. 

CONSTITUTION: A state managing means 14 in a 
process switch controller 13 manages a state including 
at least a free state capable of turning on the process 
switch and a switch suppressing state for suppressing 
the turning-on of the process switch because a process 
being executed at present is in input/output processing 
or in message communication. A switch control means 
1 5 provides timing for turning on the process switch with 
width in accordance with a state, and in the switch 
suppressing state, controls a process switch signal so as 
not to turn on the switch. Thereby the sending or I/O of a 
message can be directly controlled in a user level even in 
a multi-processing environment, the control can be 
attained by low overhead and the performance of a 
computer can be efficiently applied. 
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irxxi' 7fW^i'.n^)ot, £ ^nirx 

<t»co:/ n ir x ^ AH1 ^ * £ /l fi y< *y ir — ^iiflfg 'I 1 "Cfc 5 

fcwc^Dt^ x>r 7f ^/giti <h s-ffliihi-s xx - y 

t, HuffitfcffisUfS L:T-7 0 nirxxx v^%:$Lz.ir9 4 * 

Sr4#» <t i" -5 7° n ir x x -f x ^fal^ito 

zu^-^Dir y >->x" • ->x^jU{^^ol ^Tfflt ^tLS^n 
irxx^T yf^Wiltfcot, '>^<«irt), 7°ptx 

/-^i^nirxx^ -y ^-££2^ * t &m±1-Z>*4 y 
^ffliih^^ch, 7°p1t77^ y^<D h U ^/i:4a^>f-7 

r-o h^^f^^B^^i^t^^^i-^^st^^o/-- - 

ttiflfg(14)<i:, Bu32tfcflglct£;i:r^n-tr^^^ -y 

y ^- *5 1 ^ T ^ft^tT ^cox'airx^Atti 

y^^ifcfi^ ;yir — voffiff «£(;:A& - <t Sr^-f -'O h 

T^^x-Y 7fiSi|«i^(l5) <bSrtSSx.^r <h 

xx u/^fli«JW3SB(^^^T, nuffix-f :y^$ffl#M£(15) 
(3, HUf£X-f ^f-Wlih^fjli^jo^Tii^n-trx^-r :y^~ 
£r® £ it , JtffiUtT * 00 ^ a -ir x (T> A HU 7^ j&T * 7t (i 
^ .yir — -xiiff ^ JtO-f He J: frj "7° air xcoxx *y 
^m^^UUjL, xnirxxx y + - 1~ f^&ffii x. 

T^-^tTti^^^L^i-J; 9 ii;fii|jflH-^> W^rli/:: t 
%Vmt-$-%-7 "ir x xx :y-/-3;Wi?ef« 

^(l^J^'C, in 1 -yf (fll f~- i" ! < ( 1 5 ) ( t , f ]t|,fLlxYy 

-tr X(/)A, i r, A/** ]' £A:(t^ -y -L: - - > iifif.U-'f- j'c/)-r-<> h 



(2) t*IHM ; -7 -2 4 4 5 95 

; t L X h m$ L /if 'I ^ 3A7f 5g ± £ it 6 #1^ frifm 

/u-f-^air -y ->>y * yxr A(l^o£t ^ ^"n ir ^Mffllyj 
&(^^^-C, Am^^m?Ti^-7°n^tr x, Sf-(i^yir 

— oco^P-ir ^^Ata^J*BB*&i/^(±^ yir — 
7 0 ttffiUc *s ^ r i i fill to f£ * ^ a ir x ^ A th ^ * ffl 
Sr, ^-/u^-^uir y ^> v^Jlig{^^>^T^MP:co-7 0 nirx 

1#» ^ -f 5 7°n ir X^j® yj fe 0 

[IS*3S7 ] ^^c7yynirx^0#»»i^(^»J^-r^^ 
/u^^nir ^ ->^^ • ^x^jU(^^o(t^X°t=3irx^iJ^yj 

20 bblz., m^(DT Kux^P^T^irxti£r, AtH^SrM 
feL/l-7°ciirx^/i^y< ^ir-^cOii(f L< 
P^^L7t^nirx(c^x., to^^tT^T^^^nirx^fij 
§ST ^irx^r^ii: L, mjf£T ^ ir x 

Sr^o^n-tr^^Affly^^^TSfcli^ -y ir->>CQi£ff 
t> L< tiSff ^«*T Ltzt ^(ritjfer^irxlt^^M 
L, A^^itl^ -yir-^coi^ff t L< (iSff ^ 

30 [0 00 1 ] 

75 y° u ir x x >r -x -f-sijffliase^ j: wjis^-scr^t^ h 

[0 0 0 2] ifi^, §fiL|tCyX^^0Ori;ia!^75^*$^L 

(c^M^cc^ *> x v- jU ^rt^*rc L T, tH .friliffiffi SrfT 0 >- x-7 

f ^ 7j ^ r* # 3 /1 ( t / J ^ 1 ^ <h f) *m * ^ a o i p] « ( ^ A [ H ^ 
|:ioi 1,7}-—^— ^-y h*^/|>5i^ k7)^£'M£friZ>^ 

146^^^ HTM f n ^ t * tj f 3 ? * ti ^ 

[ 0 0 0 3 ] 

n-lr x^^4f?r LTi ^ttjft-, -iiU^AM^J (I/O) ^ 
P-H (ifi: yi--^ u — v- < > V • > x v- u {VX K. O S <t 



3 

(/)OS!:J:5t--'^7 b*&f$M-fZ>tz!blz. O S -V 

5 0 6 5 9 ^ffi (ir - *feU£;?it) , t*B8¥-5 - 2 3 
3 4 4 0M (y-y yrmm&m ttT—9fcmh~ 

[0 0 0 4] Lt^L. t^^-oo - tl^oo^stfl, 17'n-fe 

S*a^(C*l|fflT*# St£fi?T*&> ^ . -e/U^n ir y -> > ^ 
{aiar*(i*Jffl-t* 6 co (ill L rt*o /; c 
[0 0 0 5] 

[0 0 0 6] 11 1 2 (i*«W(OiS]HfJlWiaT?*>5o El 1 
2 (A) li, -^/□t^x^'^f-^SLti^o * 

i-f^i^^AS k, OStffx? BtCC PUP#ra*^ 

[0 0 0 7] 112 (B) (±, ^ s/ir- y$(I^Aa]^ 
£: S t a r tTi^Endit'^^ ^ A^tTott^Sl 1 

C^tLT, (2) (C^i-J: s'-fe — ^iSfi^AW^ 

(critical section) (1, 7° d ir ^ ^ -Y y ^ 
[0 0 0 8] ^ yir — ^fS^Affi^^^ — ^^^^T' 

A tiffin* yir— ^j^fs-^AttS^Srff 9 Zktf 

? A^rftf^ttt^^fiaiLriELi^sf^tT 

[0 0 0 9] *tef«l* hsdfl3H^(^)fl¥*Srl«l "J , 
7 n-fc -y >> y'KiiSl-Jit *T OS £^$4h*8HW/> 
r wi l ^ -y -fc - ^ </ ) i£ f, V J-J J: LK A Mi ^ £ *T t -T 5 " t & 

loo I o ] 

[^HiSrfl?ifc-1 -^A:Vk/) [*1 1 i 1 £ *gi9]</>J#Fl!JftiU] 

I*] [*] 1 (A) IiiJi^T, 1 OliCPU^tO^ 

'/SJiffi«:ffi-fJt-1-<>-i- *L --'V- r > y - •> x-r (o 



1 

s) , i 2 a. i m in\Xi:vv%\x^&%X3kVi'Y*>i\ 

3) , 1 3t1:-7nir X(/>lfltj f^£$Wi-£^nir x x 
^ v-f-mffiOiFi. l 4 itv uir Sx.SrSi'JffiH'S 
fcy>cO«!l*Wai-^«<!g'?fFP.^©. 1 5f3:7'n-trx£ 
#^-5^ S > ^fa' x -f y-^fg 4|* (Switch) 

[00 11] if;, Startli, ^fc^tTl ] c0 7 n ir 
^^teiH«J»3SE l 6 let -5^ -yfe — -^iifS*/c(i I / 

ofVM^ i 7ic^i-i-^Aa^^r^fei^^^9-<-<> 

mm$tW l 6(cJ:5^ yir — ^iiff ifzti I /Of^<>f 
^1 7(C^fi-^)Aai/j^^T-t6^^9-r-<> h^r^i" 
resets, t^f(i^^ T i" 5 ^ t «rt§^i" ^> 
(f ^r, Swi tchii, 7 c Dt^^^yf$:eit:i 

^ [0012] i o T-ii, o s i i <nfflffl<n h t 

{z, ^^oo^airx (^x^A) 12A, ^air^ 
^^B) 12B, "•7)SB$»Si|W{^CPUB#raS:^x.e?tL 

t^t-^^o *«weti, c^ib^^sa:^^^^ a, 

36B1 3 4ttS 0 
[ 0 0 l 3 ] ffi*JSi tett^MT'li, ^Pt^X^-y 
^-SlffliSSg l 3 (T^^l^S^^ l 4 (i, < i: ^ 

[0 0 14] §S*m2?fi«ecO|BWT-(i, ttflg'ffS^fa: 1 
^57y — #tflgt. 5ii'£^?f I t , ^^°'fe^^AttS/j , -l J i 
git: «t «rWul:-fS m v ^ffillhtt^^:, 7ot^x 
1*9 1 1 £ £i* ^> iim (:/co/;:^^tx>{7f ^-gfleilM 

4>cr^ «t &AVir:i&& ! ftw.-i- % *tz. * << v 

1 5 ! t. Mil fcVMl L r V ri -tf x x -y -f- & fe! * -}■ v 

S ;:!t7 a ir x x Y > -r- /ci * t ') n-t X(/> x 
Y •y-^(r?5-Srai»JiW-i-^ t ^ Hiifii!*-f *y ^-f'&ftt-ilS 




<<■!) 

'iMcA&nillcyn-t? xcox-Y y ^m^tH^i'So 
[00 1 5] 5SiRJS3fe«tc05gn^-ei±, ^bC^Y^f 

cO-T-£r-f^<> /Dtx^^ y-^-^r 

yir — ^iift^T^M ^> M- <£ "J :7°nirxcox^ y-f- 

So W 

[0 0 16] iB*iH4ta«e(03iW-cti, x^-y^- 

[0 0 17] £b\z.$.ti, IS*JS5lE«cC0«P>«r*(i, ^ 

[0018] m*m6 mm^m-V'ix At^tj^mm- 

ft t> L< (±§1a£r, ^!^y°v^y^>?mm^^^X 30 

[0019] m^m7 tm^mmxix Atitfj&nmr 

cor ^irx«|S:Attl^4rM*&*^li^ y ir-^ooi^fa t> 
[0 0 2 0] 

[(1^1 ] ^^fjfitil mJLtfmi (B) t^i-J; yU, 

V PtX^ y ( y X y- 7^ y -?-) & ' £ V Y ^ > 

^(-*M£r 6 ~ <t lector, ^D-trX7jM^'f5>^^ 

d^Srff on ^Bi](i, "7 n-tr x x y -f-fr'&'Vrl' ~ h 

•y-fcr-^^-U/^lK, AMi^f*(1-3r^---M-'-7 u / vi^) 
u ,u -c*& f r-i" S ^ t A* X K> X ') ( 1 A; S 




^fIH! t- 7-244595 
[0 0 2 1 ] 7°nirxxY . y r&$dZ.~t~? 1 ^ >'/0>\f4 

mx\ m y±-isma/^m£iirtA!KJjo)&mfrjj^^ 

of-J&^Clli, ^cO&illf]£ -0*fffflL, -yn-L-xx^y 

[0 0 2 2] T'ntx^^ y-tr-^iim/SmS/iliA 
tt3^ , f-e*>S4i^{cii, y^uir^^-T y ^SrE^i"-f^ 
> h&il5jE$-tt, ^ yir-^i^m/Sm^^tiAIJVj^ 

J: "J, i^m/Sff S/zliAH^^^-C^n-lr xx^Y yy" 

[0 0 2 3 ] 7°DirX7-f ^rigl1M^> 

[0 0 2 4] ^P^^S'J^iA^i^^LX^, y 0 D-trX.7j^ 

^ y^-ismm/^m^tzi$A&^*xfrzm^{^ 

Z<nm*)j&&<Dft&&~Mf££ J <tZ>^k^£ ,f )> 7°pt7 

[0 0 2 5] -ocornir^^Aai^^^ti^ y 

ir-^m/Sff «rBB4&L"CA^, ^TtSi-e^H 
IC, ftiicor^x^y" (^tf^^) *^n-lr^^AttJ^* 

S^tl^J:^, AtH^ifcli^ yir-v^^ff/Sm^tT 
y^n-trx^r — D(-ffii]pgL, ^/^yut ^v^^M 
(c^o^T, Ai±S^^)tii^ yi?~^m/5:{f 4r, 

J; 9 t'-^S r t fc-*imicti:Z> 0 
[0 0 2 6] 

[ %mm ] 02/^^114 ti*;^ <d -mmm 

(ommim^x&immm ^^commmnm, m s 
^ ^ co m ( ^ *j 1 1 6 t y- -fe ^ tg Co mi 1 w tsi w m x &z> 0 
[0027] m^m 1 tm<F>mmi^fci- %m 1 

ffiJXti, y 0 nir^x^ -y^S-iJffli3£® 1 3 (i, [12 (A) 
tl^-TJ:9(C, f r e e^flg^i^t^u s e d ^fii^Tlo 
^^tflgSr^^i'So f r e e ^flgli, f Jl ffi^tT* ' ^ 
-trXTj^AtH^^X^^ yir-^i^m/SfK + X^^^ , 

s e d t^ti, IlffiSl^'^^'x' ot^^ A/ii 'I 1 t fctt 

[0 0 2 8 ] VmUtU'i y- initial ( 'J -fe y 

h fa r e s e 1 ) ^ h «t ^ . v a -tr X x y 

^.'filltfllViK 1 3 (Tt f r e eD:il:/^o I" r e e -1>cf^(- 

a r t /)-AZt, .!V»n.w/a e k&-MWjL. use d V: 
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m^mmrZ u s e d#;9g:-iJi^-Ci-t, v u i? x x ^ 
•y 3: 36 £: M**g*fcLT o^'air x x x - y 
■^Srer $-rii, mft^'ff'Pt/^ air x AltiJ) i f-f* 

-f -yflffSw i t c hfej&fflaSffi 1 OCttLtW^ 

L, f r e eikmi^m&irz>.. 

[0 0 2 9] IS*^2fd«(O^WC»F&i-51g2cO||J£ 

yDt^x^ 7 f^a)iii 3ii, ni2 (b) 

{-^■*-J:9(-, f reeDii. u s e dftiioiO'sw 
i t c h«cfl|cOHo^aiSr^5Ji--5o f r e e^cflg 

t't^ttit'fc^o use d^ffBfi, mffiUff^CO^n 
irx^Afflx}**/^!*;* s/i?— v^ilHf /Sd^r-fc^ , 

t^lgT'fcSo swi tchtlll 7°ntX^^yf 
60 h V iftt£%>#<<-* — ft XT t ime r^I^NfPflrt 

M4t6ttl!:^of::<h^fx>f xx^^f£il#: ^ 

10 0 3 0] flJJWffcff initial (^/'ii f i? v 
Mf ^ reset) <?M HC J; *J , :7°ni?XX^ y 
fWgll 3(3 f re e^l(C^5o f r e e ikWiiZ 

a r t ri*A5£, fF^lf -§-a c k Srffi^J U u s e d#c 

X-T x^-<7) h!i^<h & Y-^ — ft timer 
<75H#Pflrt(w36^i-§ ~ k Z^-t^te — it t im 30 

e r O^ASt, s w i t c h ^flgl^il^i" 5 0 
[0 0 3 1] u s e d ttJgld^Jt^TIi, ^Pt^^-f 7 

Sre^$"Tl-, mffi^tT^to^n-ir^^Am^i^d^ 
xi?-v^<f/Sff S:tlTt5i^9 ^ hSr^-TIt 
fEndWofciJl:, Jf^Ilff a ckSrfflAtSi 
HC, ya-irxx-f -yf^gif; k %¥%^1rZ> 
x^it^Sw i t c h£r«U13fit& l 0 i'i-l- LT.'H/j L, 

f r e evm^mm-&c 

[0 0 3 2] swi tchUtiCfc^t, a ir X. x-f 7(9 
X^<0 h y # £ #6 x^^ — ft t i m e r ^A5t, 
x 4 y ^ s w i t c h 5r £U J) L T "7 a ir x x >r -y -f- 

ooypirXTi^A Mi /j £ 1 1 * *y ir - is m fi?/'£ fs £r BB ^ 
i-££i*9 Y-<> h'Sr^i-f.O/S tart ^Ao£, .iT- 
nTW-^a c k^MUji > M'. x< yflj^Sw i 

^*y-^£itT, f r ee«illifi»t^ tt. swi 
t c h «cf|g-C* 'J -L: v |. f,f ,- e s e t //* Ao^> £ i I 



[0 0 3 3] B]5 (A) Z</>35 2tOHtEfiflJ(Ziolt^ 

if1^J^7jUtl^, y X x A# free #<f£T^T * 
(* f^x 1 -f — t i m e r 0 7^ A£ t . swi t c 

* y-tr-^^ff/Sff SrBHiftL J: 9 k-TZk. 
>h^^i~ff^-S t a r t^fi|aj$na>&\ swi t c 
htfcii:4oti^(OT'. ^ x y x>f y^^r^e ~ L, ^ 
^n^bCPU ^Ttfi^»o Tteoo^fT^Inii^ ^ x ^ 
Bl:c 

[0034] m^m3mm.(o^m(zm^-r^m3(D'mm 

ffijr-(i, ynir^^-r y^SlifliSa l 3(i t 12 (C) 

(C^i-ct 0 free ^cflg. used s w i t 

c h:R!&io<i;i* swi t c h 0 m-^^ikm 

i~So free #cfig, used ^Ss, swi t c h ifcW. 
(i, HU^Lf-H2 (B) tC^^-4fcflB<tP«-C*>5o sw 
itch O^SSii, use dtfeflg(C*3t^T, ^ 
— ft timer 0 ^ A o )t <h t izM^-t & * << 

[0 0 3 5] iDWfkff-^ initial (±/iliy-ir^ 
Mf-^- r e s e t) w^yH:J: r i. ^Litxx^ ^/ 
fSI'flgfl 3 (if r e ettil:46o f r ee^iC 
*5^T, ^ffilltT + cO^nir^^Am^^/ifi^ X"tr — 

^mmx^m^m^-r^ ki-o 4 h**t(sts t 

a r t T^A-5 ir, fF^rff ^-a c k L, u s e d #c 

figl^il^i-5o f r e e^agi'^^r, ^Pt^ 

X^f y^cD h y H k teZ)?^-^ — ft ^ t i m e r ^Bf^ 
coB*Fflrt(^^^-f--5 C £ £7ni-^^>f"^ — t im 

e r 0/i^A^ ir, s w i t c h *t8|{^jl^i"5o 
[0 0 3 6] u s e d«ll:*5^t, mffiUfi 1 *^^* 

^9^-0 h^^i-ff^-E n d^Ao/c^C, If^Iff 
^■a c k ^dtS^I L, f r e e ^^{Cil^-t § 0 — u 
s e d*tSg(^*5l/^T, -f-^^-f "7— ft %r t i m e r 0 
X&k. X c nir^X-f y ^cOt£M<Dfz&>iZ s w i tch 

o#c^(;:i!f^£o 

[0 0 3 7 ] swi tch 0#cfiE"e(i, ff^E^iT^ V c 
□ ir x 75^ AMI ^ S ^ x ir — v^isfa Ti~^> 
£ ^ 9 >T h ^7Fi-(f ^-E n d 7&*A£ fF^Iff ^ a 

£ £rf£^-t-£^ x^ff ^-S w itch Sr^3SS 1 0 
{l*t LX0\f3 L. f r e e 4/cfigl.IiS&i"£ 

[0038] x^r y ^-^^ijimmmx^^ swi tch 

^(l^ltS^Sgifi^Ci. M2 (B) T^tf'JI L^^flgil 
f^^HtS-C^*^ 1«15 (B) (t, ' </>Ti :w>'j<K»i^J!'^ 
(t^«if^J4:^LTi^. a/j^AMWj fc/iCt^ x 

if — vifef ( i/'5(,ii£rnH4frL. u s e (Mi;fg;'^^'Ci^ 
f-;^ 9 A -x — < ( "? V> i i m e r ()//> A6 sw 
itch Ott-figl-iSBM-S swi I c h 

-£ n-tr x x Y v U4i . ,J x ^ a^j^ 



iM.OrE n diCj;o-C^x^x^ 7 f^g: L, y x; y 

bccpu mnffij^ 'f i«bti^ 

[0 0 3 9] M*m4fB^c/)^ti|]iC^^i^^4c/^li 
MT'fi, ^o-tr xx-f •y-J-liiiJffll^tS 1 3 I*, HI 3 (A) 
(iT^i'J: 9(1, f r e eikM. use d tJcftg, s w i t 

c htfeflg^iL^s w i t c h o vm<sm^(Dym&iiM 

i~Z> 0 f r e e^fjg, u s e d s w i t c h 

(■l^ttS^tliil^li, 12 (C) [l^-ttfcflgafif^<hlPIti 
"C&So swi tchOftlCol^l), [12 (C) oO 

*4 v f-fflJJhlfcli (used ttfllS T^li swi t c h 0 

5— ^fl*ratf>&a Lf:i^i:iiC P U (i*fr L Tf'l <9 )hZh 
ft Interrupt Srffi^ LT free IfcflgiCj^ 
-To 

[0 0 4 0] d6 (A) fi, ~C0fg4 (7>^Mi^J(w^oi-ta 
»I^J*r^L-ri/^o ^^AM* (I/O) ^r^ 
feLTt^if'&dli, ^X^^^7^^^5B#FI (T i 
meOut) /ftt?l#5£«L, Affi T^^t? £ £r»tf# 

[0041] it^risteft^^pjt^^^-r^ms^^s 

giJ-Cli, ^nir^^>f s/^-S-i]ffll3Sei 3li, 113 (B) 
(^Tj^-T J: ^ (C, f r eeftl, use dftiioJ;(/ma 
s k #tfl|<75Hoc0^flgSrl : S-t'So f r e e ^Sg, u s 
edttllCO^TIl BtJxli60ffyi:|Sj«r-*)6o ma sk 

use dmm^m^xwmm^^mivj 
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t/M«V oT-Lr -y !*/ y -ti -y W V -y V 7 a y V 6 1 
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0 cO/li ^Jft A N OlulffS 6 2CJ:oTv^ y y $ 
ft, C P U(l#pJ iA^^^^^cO^WuhS^iSo IftU 
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x '/ h. y x y c/i^U-fp*rf^fiir^SMJ^(i. AHWj 
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v, f y -f-t/> \* V if 9 4 -v — t i m e r >0 

toMi 2 i/>^ ^ > 9 ( c <> u n lei") '> ik'V 
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i:07^Hg^t ime rlr7^f>{y|:t^ Z (O 

# v^m^fM^-co^-r ^ v^ti, ^j^ii'13 9 (b) (i 

e r 0}i57^f>fy'(:46«t9(:SS:^SitTt^o <^ 
-7 — ff^-t ime r^T^/^-r^t^/jrSBSraraiH^, il 
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$^x, ^f-h^*»90l:<tot, ^"Jxli*[g]2 (C) 
(C^ti;9^Il^^JSi:ta c k (nack), S 
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L , zzT(t[«ll OioJ:L>'g]l nzxz&i&nmmtzi-t 
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[JgP^^a*] SXtt&WLtzXoiz, -^mizxti^ 
zx — ^is^/isX-o)* s/ir — v'coi^ttl^, I /CKD-MWz 
v^lzmirZ?$M&ffifc~fZ>~i:^ 
J:oT, ^/u^uir ^>^St»TT*k, — ifu-- < 
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